Background: Coronary artery disease is the leading cause of death worldwide with acute myocardial infarction being the most severe manifestation. Recent evidences have linked vitamin D in the pathogenesis of the coronary risk factors like diabetes, hypertension, obesity and smoking. Aims and Objectives: The present study was undertaken with an aim to look for the vitamin D status of the AMI patients and its relation if any with the above mentioned risk factors. Material and Methods: One hundred acute myocardial infarction patients along with one hundred age and sex matched healthy controls were included in the study and the serum 25 (OH) D was estimated in both the groups. Results: Serum 25 (OH) Vit D level was found to be lower in cases (19.6±6.85 ng/ml) than in controls (27.5±6.23 ng/ ml) (p<0.001).The decreased vitamin D level was associated with the incidence of AMI after adjusting for other risk factors. The serum vitamin D level was significantly decreased in the patients having risk factors among the AMI group. Conclusion: The present study showed a significantly low serum vitamin D in AMI patients . Given the therapeutic safety and inexpensiveness of vitamin D, further studies may be undertaken to look for the effect of its supplementation on coronary artery disease.
INTRODUCTION
Coronary artery disease (CAD) is the leading cause of death in India and worldwide. 1 The most severe manifestation of CAD is acute myocardial infarction (AMI) where there occurs sudden occlusion of the coronary artery due to formation of thrombus. It is multi-factorial in origin with the common risk factors being diabetes, hypertension, smoking, obesity, etc. The relationship of Vitamin D and cardiovascular disease have long been explored. Clinical studies have supported the role of Vitamin D in maintaining cardiovascular health. 2 In its active form, 1,25 dihydroxy Vitamin D exerts its action through Vitamin D receptors (VDR) in various tissues, including vascular smooth muscle, endothelium and cardiomyocytes. [3] [4] [5] [6] [7] Vit D deficiency leads to enhanced atherosclerosis secondary to vascular smooth muscle cell (VSMC) proliferation and increased production of cytokines like IL-6 and TNF-α. [8] [9] [10] Recent evidences have linked Vitamin D in the pathogenesis of coronary risk factors, including hypertension, type -2 diabetes mellitus and the metabolic syndrome. [3] [4] [5] [6] Epidemiological studies, like Health Professional Study and the Framingham Offspring Study have shown low Vit D level to be independently associated with twice the risk of incident myocardial infarction.
11,12 Given the adverse health implication of Vit D deficiency, and it being a treatable condition and the lack of studies in this part of the subcontinent, prompted us to take up this study. The objective of the current study was to evaluate the Vit D status in patients of AMI and its association with other risk factors.
Evaluation of Serum 25 Hydroxy Vitamin D level in acute myocardial infarction patients in a tertiary care hospital MATERIALS AND METHODS
The study was conducted in the Department of Biochemistry, SCB Medical College, Cuttack in collaboration with the Department of Cardiology after approval from the institutional ethics committee. The study was conducted over a period of 12 months from 2013 to 2014. Written informed consent was obtained from each study individual. Study population included 100 cases of AMI admitted to the department of cardiology and 100 age and sex matched healthy individuals by random sampling of the general population.
The inclusion criteria for the cases were the diagnosis of AMI on the basis of ECG and serum biochemical findings. AMI was diagnosed by the presence of either a CK-MB elevation greater than twice normal or Troponin-I elevation of >0.1 mg/ml within 24 hours of arrival to the hospital with a clinical presentation suggestive of an AMI (e.g. prolonged ischemic signs or chest pain symptoms, at least one ECG with ST-wave elevation or ST-wave depression in 2 or more consecutive leads).
The exclusion criteria included patients taking vitamin D supplementation, patient having hepatic, renal or any other chronic debilitating disease.
Five ml of blood was collected to carry out biochemical investigations like plasma glucose, serum urea, creatinine and uric acid. Measurement of 25-OH Vit D was performed by ELISA using DLD (Diagnostika GMBH) kit. The intra-assay coefficient of variation was 5% at serum levels of 25 ng/ml and the inter assay coefficient of variation at serum levels of 16ng/ml, 25 ng/ml and 52 mg/ml were 8%, 6% and 11% respectively. Participants were classified into clinically-relevant categories on the basis of 25(OH) Vit D levels; ≥ 30 ng/ml were classified as sufficient, levels >15ng/ml and <30ng/ml were considered insufficient, and levels ≤ 15ng/ml deficient.
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Statistical analysis of student's t test, ANOVA, correlation coefficient and regression analyses were performed using SPSS 17.
RESULTS AND DISCUSSION
With 65% of the patients being males, the mean age of patients in years was 57.1±7.55 years with maximum number within the age group of 51-60 years. The other characteristics like BMI, blood pressure (systolic and diastolic) were elevated but not statistically significant in AMI patients. In AMI patients, diabetes was the most prevalent (46%) risk factor followed by hypertension (39%) and smoking (30%). At least a single risk factors was present in 72 % of patients, with 38 % having more than one risk factor and 28% having no risk factor, which indicates that the incidence of AMI was more prevalent in persons with risk factors than those having none (Table 1) .
Routine biochemical tests like fasting plasma glucose, serum urea and creatinine showed no statistical significance ( Table 2 ). The serum uric acid, elevated (p< 0.05) in AMI patients may be an indicator of the increased xanthine oxidase activity in vivo under ischemic conditions. 14, 15 Serum 25(OH) Vit D level was found to be low in cases (19.6±6.85ng/ml) than in controls (27.5±6.23 ng/ml) (p<0.001). Since Vit D controls calcium levels and hence myocardial contractility, a deficiency in Vit D has been shown to be associated with irregular cardiac contractility, cardiomegaly and with collagen deposition in the myocardium. 16, 17 Also deficiency of Vit D leads to progression of atherosclerosis following vascular smooth muscle cell proliferation and excessive production of pro inflammatory cytokines like TNF-α and IL-6.
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Multiple risk factors and the third group patients didn't have any of these four risk factors. The vitamin D level was found to be significantly different between the 3 groups ( Table 3A) . The post hoc multiple comparison test showed no significant difference between the groups having single or multiple risk factors but the patients having no risk factors had a significantly higher serum 25-OH vit D level than the other two groups (Table 3B ). 23, 24 The AMI patients were divided into 3 groups depending upon the presence or absence of risk factors namely diabetes, hypertension, BMI>25 and smoking. The first group had patients with only a single risk factor, the second group had patients with multiple risk factors. As the different risk factors of AMI like diabetes, hypertension, smoking and high BMI have been shown to be associated with a lower serum vitamin D level, in order to look for (Table 4) analysis was done with vitamin D as the dependant variable and the other four risk factors and the absence or presence of AMI (cases=1, control=2) as the independent variables. The regression analysis revealed that the incidence of AMI was significantly associated with lower serum vitamin D concentration after adjusting for the rest of the variables.
In regression model 2 ( Table 5 ) the analysis was done taking presence or absence of AMI (cases =1, control=2) as the dependant variable and diabetes, hypertension, smoking, BMI and serum vitamin D as independent variables. Serum vitamin D level was found to be a significant predictor of the incidence of AMI after adjusting for the other risk factors.
CONCLUSION
The present study showed a decreased level of serum vitamin D level in patients of acute myocardial infarction.
A further decrease in the vitamin D levels was noticed in patients having cardiovascular risk factors like diabetes, hypertension and smoking.
Studies with larger sample size and long term follow up studies will be able to determine whether 25-(OH) D affects long term clinical outcomes in post MI patients.
Vitamin D is an inexpensive, and a safe nutraceutical. Therefore randomized controlled trials in future can investigate whether treating vitamin D deficiency can improve the incidence and clinical outcomes of acute myocardial infarction.
Limitations of the study
The study was undertaken with an intent of evaluating the serum vitamin D status in patients suffering from acute myocardial infarction. But the type of AMI (STEMI or NSTEMI) was not considered in the study. Another major limitation of the study was that the patients were not followed up to look for the co-relation of serum vitamin D status the outcome and prognosis of the disease. Also the role of vitamin D in the etiopathogenesis of myocardial infarction cannot be depicted from the results. 
